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This invention relates generally to universal
joints for motor vehicles and has particular ref-
erence a universal joint incorporating an effec-
tive seal.

An objeet of this invention is to provide g,
universal joint incorporasting an effective seal
which is of relatively inexpensive and lightweight
construction and easy to install and remove. In
addition, the seal must be effective throughout
the required range of angularity between the
driving and driven members.

A Turther object of the invention is to provide
a universal joint incorporating s seal construec-
tion in which the rubber parts thereof are well
protected and in which the effectiveness of the
seal is not materially affected by water, dirt and
extreme temperatures, and which therefore
forms an effective and efficient seal for motor
vehicles operating under normal conditions and
also for commercial and military -vehicles oper-
ating under more rigorous conditions,

Other objects and advantages of the invention
will be made more apparent as this discrip-
tion proceeds, particularly when considered in
connection with the accompanying drawings,
wherein:

The single figure is a transverse vertical Cross-
sectional view through a portion of a motor ve-
hicle incorporating the universal joint of the
bresent invention.

The drawing illustrates the invention as ap-
blied to a universal joint of the constant velocity
type which forms a driving connection between
an axle shaft and a front road wheel of g motor
vehicle, such as a commercial or military vehicle
In which the front wheels are bower driven. It
will be understood, of course, that the joint con-
struction is equally applicable to universal joints
in other locations in the power train of motor
vehicles.

Referring now to the drawing, the reference
character i! indicates a non-rotating cast wheel
hub having integral upwardly and downwardly
extending arms {2 and {3 respectively. The arms
12 and 13 of the wheel hub are universally con-
nected to upper and lower suspension arms 14
and 16 respectively by means of conventional ball
joint assemblies 17 and 18 respectively. The sus-
pension arms {4 and I8 are conventional and are
pivotally connected at their ends to the frame
of the motor vehicle.

The wheel hub |1 supports at its outward end
a tapered roller bearing assembly 9, the outer
race of which is pressed into the hub. The inner
race of the bearing (9 is pressed on the wheel
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spindle 21, the latter being formed at its outboard
end with an integral flange 22 to which the ve-
hicle wheel 23 is secured by means of mounting
bolts 24.

The inkoard end of the wheel spindle 2{ is
splined and has mounted thereon the hub portion
26 of the annular universal joing flange 27. A
second roller bearing assembly 28 is located be-
tween the wheel hub {{ and the hub portion 26
of the universal joint flange. An annular seal 29
is provided between the spindle 21 and the wheel
hub {1 and a second annular seal 31 is provided
between the universal joint flange 27 and the
wheel hub {f. A nut 32 retains the universal
joint flange 27 on the spindle 21.

The outer race 33 of a universal joint assembly
34 of the constant velocity type is mounted upon
the inboard end of the universal joint flange 27
by means of studs 36. The universal joint as-
sembly is conventional in construction and in-
cludes an inner race 21 mounted upon the out-
board end of the axle driving shaft 38. The joint
accommodates relative angularity between the
axis of the driving axle and the axis of the wheel
spindle 21.

The outer periphery of the outer race 33 of
the universal joint is eylindrical and is embraced
by a cylindrical shell 39. The shell 39 is o stamp-~
ing having a body portion & embracing the
outer peripheral surface of the universal joint
outer race 33 and a projecting portion 42 extend-
ing inwardly beyond the inner end of the outer
race 33. The projecting portion 42 is formed
with an outwardly facing annular groove 43 havy-
ing diverging side walls 44 and 46.

At several circumferentially. spaced points-
around the periphery of the body portion 41 of
the cylindrical shell 39 are a. plurality of detents
41 engageable with corresponding indentations
48 formed in the outer race 33 of the universal
joint. The interlocking engagements between the
detents 47 and the indentations 48 prevent rela-
tive rotation between the outer race 23 and the
cylindrical shell 389 and compel rotation of the
cylindrical shell as a unit with the outer race of -
the joint. To prevent any leakage or infiltration
between the universal joint outer race and the
cylindrical shell, an annular sealing ring 4% of
resilient material is provided, being seated in a
groove 8! formed in the outer periphery of the
outer race 33 and engaging the inner surface of
the cylindrical shell 38. '

The annular groove 43 formed in the projecting
portion 42 of the cylindrical shell 3§ carries an
annular resilient sealing ring 52 corresponding
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generally in cross-section to the cross-section of
the groove but projecting outwardly a distance
beyond the outer extremity of the side walls 44
and 46 of the groove. The outer surface of the
resilient sealing ring 52 is formed with a shaliow
annular groove 53 so as to provide spaced annular
ribs 54 and 55 on the sealing ring. Ii will he
noted that the groove 43 is inclined with respect
to the body portion &1 of the cylindrical shell
39, with the inclination being such that the cen-
ter line of the groove passes substantially through
the center 571 of the universal joint. With this
arrangement, the peripheral surfaces of the ribs
54 and 56 of the resilient sealing strip lie sub-
stantially along a sphere the center of which
coincides with the center %7 of the universal
Jjoint.

The reference character 58 indicates gener-
ally 2 stamped shield having a hub portion 5§
and a semispherical body portion 6f formed in-
tegrally therewith. The hub portion 59 embraces
a machined outer surface of the axle shaft 38
for axial sliding movement relative thereto.
The joint between the hub portion £§ of the
shield and the axle shaft is sealed by means of an
annular resilient sealing strip §2 seaied in a
groove §3 formed in the axle shaft and engaging
the inner surface of the hub portion 58.

The semispherical body portion &1 of the shield
58 surrounds a portion of the universal joint as-
sembly including the cylindrical shell 33. It is
arranged in its normal position so that the center
of the semispherical body portion 61 of the shield
coincides with the center 57 of the universal joint,
and in this position the inner surface of the
shield engages the outer periphery of the resilient
sealing strip 52 to form a seal therebetween. In-
asmuch as both the shield 58 and the sealing
strip 52 have a common center 57 it will be seen
that an effective seal results. Furthermore, since
the center 57 coincides with the center of the
universal joint, it follows that this seal is effec-
tive as the angular relationship between the axle
shaft 38 and the spindle 21 changes.

In order to maintain a leak proof seal between
the sealing strip 52 and the semispherical por-
tion §1 of the shield 58, the shield is spring urged
toward the seal. A coil spring 64 surrounds the
axle shaft 38 with its inboard end being held
by a retaining ring 66 seated in a groove in the
shaft. The hub portion 58 of the shield §8 is
formed with a radially outwardly offset portion
87 to provide a shoulder 58 engaged by the op-
posite end of the coil spring 64. The hub alse
forms a shield protecting the spring from dirt
and the like.

The coil spring 64 is assembled under a pre-
determined compressive load so as to exert a
constant axial force upon the hub 59 of the shield
58 so that the semispherical portion &!{ of the
shield will be yieldably urged into sealing en-
sagement with the sealing ring 52. The engage-
ment of the semispherical portion of the shield
with the two spaced ribs 54 and 56 of the sealing
ring provides a double seal. Clearance is pro-
vided beyong the outboard end of the semispheri-
cal portion 61 of the shield to accommodate
angular movement between the axle shaff and
the wheel spindle, and an effective seal is main-
tained throughout the entire range of this rela-
tive angular movement. The seal 52, being
spaced axially inwardly beyond the inner end
of the universal joint enables the overall diameter
of the shield to be held t¢ a minimur while at
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the same time permitting the necessary angu-
larity,

A ring 69 is pressed on the body portion 41 of
the cylindrical shell 39, and bas a spherical outer
surface spaced but a short distance from the
spherical inner surface of the shield 58. This
ring prevents stones thrown up from the road
from being lodged between the shell 89 and the
shield 58 when the angularity between the parts
of the joint uncovers part of the shell.

Tt will be understood that the invention is not
to be limited to the exact construction shown and
described, but that various changes and modifi-
cations may be made without departing from
the spirit and scope of the invention, as defined
in the appended claims.

What is claimed is:

1. In 2 constant velocity universal joint form-
ing a driving connection between a driving mem-
ber and a driven member, an annular frame sup-
ported upon one of said members, an outer race
carried by said annular frame and having a cy-
lindrical peripheral surface formed with an an-
nular groove therein, an inner race supported
upon the other of said members, interconnecting
means between said races, a resilient sealing ring
seated in said annular groove, a sheet metal sup-
port having a cylindrical portion encircling the
eylindrical peripheral surface of said outer race
and contacting said resilient sealing ring to form
a seal between said outer race and said support,
inwardly projecting detents formed in the ecy-
lindrical portion of said support and engaging
corresponding indentations in the outer periph-
eral surface of the outer race to interlock the
support to the outer race and compel rotation
therewith as a unit, said support also having
a portion formed integrally with said cylindrical
portion and projecting outwardly beyond the end
of said outer race and formed with a radially
inwardly offset annular groove having diverging
side walls, the center line of the annular groove
cross section being inclined and projecting sub-
stantially through the center of the universal

5 joint, a resilient sealing ring seated in said an-

nular groove between the diverging side walls
thereof and projecting outwardly from the sup-
port so that the exposed peripheral surface of
the resilient sealing ring lies substantially on
the surface of the sphere whose center coincides
with the center of the universal joint, said last
mentioned resilient sealing ring having an an-
nular groove formed on its periphery to divide
the peripheral surface thereof info a pair of
spaced annular ribs, a semispherical sheet metal
shield surrounding said support and the sealing
ring carried thereby and having an integral hub
portion axially slidably mounted upon said other
member for movement toward and away from
said universal joint, spring means engageable
with said hub portion to urge said semispherical
shield into sealing engagement with the resilient
sealing ring carried by said support, said semi-
spherical shield when engaged with said last men-
tioned resilient sealing ring under the action of
said spring means having its center substantially
coinciding with the center of said universal joint.

2. The structure defined by claim 1 whieh is
further characterized in that the free end of
the cylindrical portion of said sheet metal sup~
port is formed with an integral radially out-
wardly extending marginal flange terminating
adjacent the inner surface of said semispherical
shield to provide a slight clearance therebetween,
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5 6
and a ring mounted upon the outer periphery References Cited in the file of this patent
of the cylindrical portion of said support, said UNITED STATES PATENTS
ring having a maximum diameter substantially
equal to the maximum diameter of the marginal Number _ Name Date 9
flange of said support and having a spherical 5 1091025  Spicer ___.________ Jan. 21, 1913
outer surface whose center coincides with the 2,033,083 McCarrell ... Mar. 10, 1836
center of said universal joint and said semi- 2,087,817  Saussard -_..__.___ July 20, 1937

spherical shield to provide s small and uniform
clearance spaced between the outer periphery
of said ring and the inner surface of said semi- 10
spherical shield.



